The effect of an aldose reductase inhibitor on lens phosphorylcholine under hyperglycemic conditions: biochemical and NMR studies.
Phosphorylcholine (P-choline) is a precursor of the phospholipids in the lens membrane. A human lens normally contains approx. 1 mM P-choline but this is significantly lowered in some cataractous lenses. A normal rat lens contains a very high concentration (11 mM). We found that rat lens P-choline was depleted drastically when the lenses were exposed to hyperglycemic conditions either in culture, with galactose or xylose, or in vivo by streptozotocin-induced diabetes. The lens P-choline level was measured by fractionating the organic phosphates in the lens homogenate using an ion exchange column, or by quantitating the P-choline 31P NMR intensity in intact lenses. The results of both the chemical method and the noninvasive method agreed remarkably well. Besides the change in P-choline, the choline influx was also drastically reduced both in lenses from diabetic rats and in lenses incubated with 30 mM xylose. In addition, the ATP concentration was greatly diminished under similar conditions. The changes in P-choline, choline, and ATP could all be prevented in the presence of an aldose reductase inhibitor (ARI). It is thus concluded that these changes in phospholipid precursors may result from lenticular membrane defects caused by hyperglycemic stress. The effect of the lowered precursors on lipid biosynthesis was observed, and surprisingly showed a more rapid phospholipid-biosynthesis in the 2-week diabetic rat lens than in the 3-day diabetic rat lens.